The phospholipase A2 inhibitor quinacrine prevents increased immunoreactivity to cytoplasmic phospholipase A2 (cPLA2) and hydroxynonenal (HNE) in neurons of the lateral septum following fimbria-fornix transection.
The distribution of cytoplasmic phospholipase A2 (cPLA2), 4-hydroxynonenal (HNE), and choline acetyltransferase (ChAT) was studied in the septum and hippocampus of rats at various time intervals after fimbria-fornix (FF) transection. Very little cPLA2 or HNE immunoreactivity was observed in the normal medial or lateral septum, whereas a large increase in immunoreactivity with both antibodies was observed in the lateral septum one week after transection. The increase in cPLA2 or HNE staining in the lateral septum after FF transection was completely blocked by intraperitoneal injections (once daily) of a lipophilic inhibitor of phospholipase A2, quinacrine (5 mg/kg), showing the importance of phospholipase A2 in generation of arachidonic acid, which is a target for lipid peroxidation and formation of 4-hydroxynonenal. Quinacrine prevented not only a rise in HNE immunoreactivity, but also a rise in cPLA2 immunoreactivity, showing that cPLA2 expression itself is depressed by the drug, in addition to its well-known effect on blocking the catalytic action of phospholipase A2. No increase in cPLA2 or HNE immunoreactivity was observed in neurons of the medial septum after fimbria-fornix transection, even though these showed a decrease in ChAT staining after the lesion. This suggests that glutamate released from transected hippocamposeptal afferents or increased activity of the supramammillary area following FF transection may lead to increased cPLA2 and HNE immunreactivity, whereas retrograde degeneration in neurons may not. We conclude that there is free-radical damage, as evidenced by HNE formation in neurons of the lateral septum after fimbria-fornix transection, and that this increase in HNE is dependent on phospholipase A2 activity.